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TO THE EDITOR
Reflectance spectrophotometry (RS),
which measures the intensity of light
reflected from an object throughout a
range of wavelengths, has been used in
dermatology to quantify skin color (Sta-
matas et al., 2004), chromophore content
(Zonios et al., 2001; Randeberg et al.,
2005), and to discriminate between
benign and malignant skin lesions
(Wallace et al., 2000) among other things.
As diagnostic accuracy for some skin
lesions, such as melanoma, increases
with the number of years of specialist
clinical experience (Morton and Mack-
ie, 1998), RS can provide an accurate
and objective diagnostic aid that com-
plements experience and visual assess-
ment of skin conditions. However, care
must be taken in the analysis and
interpretation of raw reflection spectra
to assure accuracy and reproducibility
of the measurements.
Recently, Pershing et al. (2008) used
RS to determine skin phototype by
using, as figure of merit, the area under
the intensity curve over the 450- to
615-nm wavelength range on raw
reflection spectra and fitting it to a
quadratic equation. Pershing et al.
(2008) performed a calibration proce-
dure, consisting of the evaluation of
several diffuse color standards, and
requiring that the reflected intensities
for each standard be ±10% of pre-
viously determined mean intensities
before the evaluation of human sub-
jects. This procedure assumes an ex-
tremely stable light source and a very
low detector dark current, which is
generally not the case (Wallace et al.,
2000). To assure accuracy and repro-
ducibility of the measurements, the raw
reflectance spectrum should be cor-
rected for the detector dark current
(D(l)) and for the light source spectrum
(Sref(l)) according to the following
equation (Wallace et al., 2000):
RðlÞ ¼ SmeasðlÞ  DðlÞ
SrefðlÞ  DðlÞ
ð1Þ
where Smeas(l) is the raw reflection data,
D(l) is the detector dark current that is
obtained by closing the internal shutter
of the spectrophotometer, and Sref(l) is
the spectrum obtained using a white
reflectance standard defined as an
object with a reflectance close to
100% at all wavelengths of interest
(Stamatas et al., 2004). These dark
current and reference measurements
should be performed before each skin
reflectance measurement (Wallace
et al., 2000).
To use the method of Pershing et al.
(2008) to assess skin phototype, the raw
reflectance spectra of a white male with
skin phototype II, measured at the
upper volar arm site and at the dorsal
forearm with an RS system consisting of
a USB4000 VIS-NIR spectrometer, an
LS-1 Tungsten Halogen light source,
and an R-series Fiber Optic Reflection
Probe (Ocean Optics Inc., Dunedin,
FL), was obtained. Figure 1 shows the
raw reflectance spectra measured that
are qualitatively similar to the spectra
showed by Pershing et al. (2008) in
Figure 5 of their article. One of the
main differences in the spectra pre-
sented by Pershing et al. (2008) in their
article and the one shown in Figure 1 is
the measured RS intensity values ob-
tained, which in the former is about
1,800 counts and in the latter about
5,200 counts. This difference in inten-
sity could be due to different factors
such as the spectrometer and light
source employed or the integration time
used to make the measurements; there-
fore, the area under the intensity curve
for the spectra shown in Figure 1 will
not give the correct skin phototype if
the quadratic fit presented in the paper
by Pershing et al. (2008) is used. To use
the method of Pershing et al. (2008) to
assess skin phototype, a normalization
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Figure 1. Raw reflectance spectra of a white male with skin phototype II measured at the upper volar
arm and at the dorsal forearm.
Abbreviations: RS, reflectance spectrophotometry
technique, such as the one presented in
Eq. (1), should be used.
Figure 2 shows the same reflectance
measurements of Figure 1 after correct-
ing for the detector dark current and for
the light source spectrum. The spectra
shown in Figure 2 closely resemble
previously published data (Takiwaki
et al., 2004; Matts et al., 2007) taken
with different instrumentation setups.
In summary, RS can be used as a
diagnostic aid in dermatology if proper
correction and normalization techni-
ques are employed.
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TO THE EDITOR
The author is correct in his statement that
appropriate use of a reflectance spectro-
photometer requires an instrument setup
with 100% transmission standards (white)
and 0% transmission standards (black or
dark current). Indeed, as stated in the
Materials and Methods section, these
standards, as well as Labsphere ISO
9901-certified reflectance standards red,
green, yellow, and blue, and neutral
color standards 20, 50, and 99% trans-
mission standards were evaluated in the
study exam each day before the evalua-
tion of a human being, and repeated
every 2hours throughout each study
session to insure optimal instrument
quality assurance. Values for all standards
demonstrated temporal variability of less
than 10% in a dedicated study exam
room with no windows, and controlled
ambient temperature (23±21C) and re-
lative humidity (25–30%). To our knowl-
edge, such quality assurance methods
have neither been incorporated nor been
validated in earlier studies.
The novelty of the current reflec-
tance spectrophotometer method to
establish a skin phototype compared
with previously published methods is
the use of a single and readily acces-
sible photo-protected skin site at the
upper volar arm to establish a baseline
skin color. Although a photo-exposed
site is often used to assess the ability of
skin to ‘‘tan’’ or quantify UVR exposure
history, it was not used in the current
studies to establish skin phototype
owing to its demonstrated seasonal
dependence.
The instrument light source noted by
Gonza´lez, as well as spectral digitizing
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Figure 2. Reflectance measurements after correcting for detector dark current and for the light source
spectrum.
Abbreviations: ISO, international organization for standardization; UVR, ultraviolet radiation
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